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Specification 



1. Title of Invention 

Device for Manufacturing Toy 

2. Scope of Patent Claim 

A device for manufacturing a toy in which multiple molding dies are disposed, with 
various indicated angles in between, on concentric circles centered on a rotating shaft; at the 
same time, an indicated die is formed at the position of the corresponding components to form 
respective articulating parts according to a predetermined formation sequence on the respective 
formation dies; a runner part for the component is formed between a core side which makes up 
this _ and I other formation dies and a cavity side; it also has a stripper which allows it to turn freely 
in the shaft direction of the aforementioned rotation shaft so that it can move to the next 
formation sequence. 

3. Detailed Description of Invention 
[Industrial Field] 

The present invention relates to a device for manufacturing toys which is provided with 
an articulated part and in particular provides a manufacturing device which makes possible 
integrated formation by using multiple formation processes which make it possible to connect a 
body part which comprises the articulated part of a doll, the leg parts, the arm parts and other 
main component parts. 

[Description of the Prior Art] 

Prior-art devices for manufacturing dolls have formed parts to split the front and back as 
well as the left and right sides by forming the doll's body part, leg parts, arm parts and other 
component parts using a synthetic resin. These parts were assembled by using respective screw 
catches using manual assembly steps. The indicated articulated parts were formed by 
connecting the mutual components using rivets and the like so that the parts could rotate freely. 

[Problems Which the Present Invention Attempts to Resolve] 

In the prior-art manufacturing device, the doll's body pan, leg parts, arm parts and other 
component parts were formed respectively on the front and back and on the left and right hand 
sides.^ For example, even in the most restrained design, the doll was made up of five body parts, 
5 x 2 - 10 leg parts and 4 x 2 = 8 parts. A total of at least 39 parts was required for integral 
assembly of the dolls including a total of 23 parts and 8 screws for assembly and 8 rivets and 
others. The prior art device was defective in that a large number of parts was required. The 
formation parts which related to one another for the articulated parts of the doll were defective in 
that it was difficult to form them uniformly by contraction during the formation steps under 
established formation conditions and these parts were assembled manually which made the 
assembly process quite cumbersome. A large number of assembly steps were required and the 
aforementioned problems in formation ensued even if quality control was carried out for each of 
the steps. There were also dispersions in the finished product no matter what steps were taken 
and manufacturing costs were prohibitively high. 



[Means Used to Resolve These Problems] 

The present invention has eliminated the defects in manufacturing seen in the prior-art 
manufacturing device and disposes multiple formation dies, with indicated angles in between 
respectively on concentric circles centered around a rotation shaft. It forms the required dies at 
positions for the corresponding parts used to make up the respective articulated parts according 
to a predetermined formation sequence on the respective formation dies. It retains part of a 
runner for the parts formed between a core side which makes up these formation dies and a 
cavity side. It disposes a mounted stripper in the shaft direction of the aforementioned rotation 
shaft used to move to the formation die in the following formation sequence so that it can slide 
and rotate freely. 

[Practical Embodiment of the Invention] 

Next, we shall describe a practical embodiment of the present invention referring to the 
following figures. Figure 7 and Figure 6 are dolls to be manufactured in the practical 
embodiment of the present invention. This doll is made up of a body part 10, leg parts 20 and 
arm parts 30 as the main component parts which comprise the articulated parts. The body part 
10 is made up of a head part 1 1 , a chest pan 1 2 and a waist part 1 3. 

To explain the manufacturing steps for one leg part 20 as indicated in Figure 5, a shaft 
receiving member 21 which is connected to the runner la as indicated in Figure 5 A in the first 
manufacturing step and makes shaft 2 la protrude is used for mounting on the shaft receiving part 
14 on the aforementioned back part 13. A foot part 22 which is provided with a protruding shaft 
22a which is a member for one side which makes up the articulated part forms the reinforcement 
parts 23 and 24. Next, in the second formation step, an intermediate part 26 is inserted which is 
provided with (1) an intermediate part 25 which is joined to the runner lb, as indicated in Figure 
B, and which encapsulates and retains the aforementioned shaft member 2 1 so that it can rotate 
treely and has a protruding shaft 25a on the other side; and (2) an intermediate part 26 which 
encapsulates and retains the aforementioned protruding shaft 22a so that it can rotate freely and 
which lS provided with a protruding shaft 26a on tht other side. It forms a [one character 
illegible] which is provided with protruding shafts 27a and 27b which are one member which 
makes up the articulated part of the [one character illegible] part. Next, in the third formation 
step, it is formed to make an integral piece which is provided with (1) a shaft receiving member 
28 which encapsulates and retains the aforementioned protruding shaft 25a and protruding shaft 
27a so that U can rotate freely; and (2) protruding shaft 22a and protruding shaft 27b and forms 
an integral piece by inserting shaft receiving side member 29 which encapsulates and retains 
these shafts so that it can rotate freely, as indicated in Figure C. 

The component parts in the second formation step which serve as the latter sequence in 
this formation step have a melting point which is lower than that of the formation materials used 
in the first formation step and are formed using a formation material which has a high 
contraction rate. The formation parts in the third formation step which is the latter sequence 
have a melting point which is lower than that of the formation materials which are used in the 
second formation step which is in a prior sequence and is formed using a formation material 
which has a high contraction rate. The formation step which comprises this insertion formation 



is earned out consecutively and continuously so that the main component parts which make up 
the aforementioned multiple articulated parts form an integral part P 

Figure 2 is a frontal view of the important parts of the core side 2 on the formation device 
which is used to cany out the series of formation steps indicated above. In the figure, a ?irs 
formation die lx which is used in the aforementioned first formation step is disposed at a 
position x on a concentric circle which is centered on a rotation shaft 3. A second formation die 
? m ** aforementioned second formation step is disposed at a position Y which 
rotates 120° from the same shaft lx. A third formation die 1Z which is used in the 
aforementioned formation step is disposed at a position Z which rotates 120° from the same die 

rr? r reqU l red at a P0siti0n on me corresponding parts to make up the respective 
articulated parts is formed according to a predetermined formation sequence on the formation 

Figure 1 is an exploded inclined view of the important parts of the aforementioned 
formation device. In the same figure, 1 is a cavity on the formation die which corresponds to the 
aforementioned core 2. It is used as a means for moving to the formation die which is located at 
the next formation sequence the parts which are formed as indicated above between the 
aforementioned cavity I and core 2 which face it. A stripper 4 is provided with the 
aforementioned rotation shaft 3 and retains one end of the aforementioned runner la so that it 
can rotate freely and in the shaft direction. An ejection pedestal which is provided with an 
ejection pin 5a is disposed on the back side of this core 2. This core 2 and this ejection pedestal 
5 are mounted so that they can slide freely in the shaft direction via a spring 6b along multiple 
guide pins 6a which are set so they protrude onto pressing pedestal 6 which is opposite a 
pressing device. A hooking pawl 7 which protrudes three ways so that it can turn this at an 
indicated angle, that is, 120°, is disposed on the aforementioned rotation shaft 3. A guide frame 
8 which retains this so that it can turn freely and which is provided with a hydraulic device 8a on 
one side is disposed on the outside. A half-moon shaped guide groove 8b which is used to guide 
to the aforementioned hooking pawl 7 an operating shaft 9 which is disposed on the piston shaft 
of the aforementioned hydraulic device so that it can turn freely when pressed, is formed inside 
the same guide frame 8. 

[Operations] 

Next, we shall explain the operations for each of the formation steps which make use of 
the formation device mentioned previously by referring to Figure 3 and Figure 4. Here, a core 2 
side adheres tightly to the cavity 1 side indicated in a of Figure 3. A part lc which is formed in 
a step m the previous sequence is inserted so that it connects to runner la inside the die. 
Injection molding takes place inside the die in this state so that a portion of the part lc in the 
formation step of the previous sequence is inserted and formed to make an integral part using the 
formation part Id in the latter sequence. Next, the cavity 1 is detached from the core side 2, as 
indicated in b in the same figure. A stripper 4 and an ejection pin 5a which forms an integral 
piece with the ejection pedestal 5 is pressed out via the ejection pedestal 6 and the rotation shaft 
3 by pressing and operating the pressing device, as indicated in c in the same figure. The 
aforementioned formation parts lc and Id are removed from the die on the core 2 side so that 
they form an integral piece with the aforementioned stripper 4. Next, in Figure 4d, when the 
stripper 4 is continuously pressed out, the ejection pin 5a becomes left behind, the stripper 4 



becomes separated from the ejection pin 5a and goes into rotation mode. Next, in e in the same 
figure, the aforementioned hydraulic device 8a is operated and the stripper 4 is rotated at the 
indicated angle, that is, at 120°, via the aforementioned operating shaft 9, the hooking pawl 7 and 
the rotation shaft 3. As a result, the aforementioned formation parts lc and Id which are formed 
using the die at this position move to the formation die at the latter position while being retained 
on the aforementioned stripper 4. Meanwhile, the formation part lc which has again been 
formed in the step in the previous sequence as was the case above is sent as the stripper 4 turns 
and is positioned on the same die. Next, the aforementioned pressing device moves back as 
indicated in f in the same figure, the stripper 4 is positioned at the core 2, the formation part in 
the step in the aforementioned prior sequence is guided onto the die and is (one character 
illegible]. Next, we shall describe the condition in a in the aforementioned Figure 3 and injection 
molding is carried out in the same way. 

Formation is carried out continuously in each of the aforementioned formation dies by 
repeating the aforementioned operations. As a result, the parts formed at the formation die lx at 
the position x in Figure 2 are guided to the formation die 1 Y on the position Y as the 
aforementioned stripper 4 rotates. It is further guided to the formation die 1 Z at the position Z 
as the stripper 4 rotates and the remaining part is inserted and formed so that it forms an integral 
part. Last of all, it is removed as a completed part for the main component parts which comprise 
the articulated parts. At the same time, each of the runners is cut away from the formation parts 
by using a runner excision device which is not shown in the diagrams. 

[Effectiveness of the Invention] 

By continuously carrying out (I) a prior sequence formation step which forms one of the 
members used to make up the articulated parts and others; and (2) multiple insert formation steps 
which form the other member which forms a pair with the previous member, as indicated above, 
the body part of the doll, the leg parts, the arm parts and other main component parts which 
comprise the articulated parts in the present embodiment of the invention can be formed to make 
an integral piece. When this is used, it is no longer necessary to form a great many individual 
parts and assemble them. The number of parts andihe steps used to assemble them can be 
greatly reduced and the manufacturing costs can be greatly reduced. 

In particular, multiple formation dies are disposed, at indicated angles, on a concentric 
circle which is centered on the rotation shaft. The indicated die is formed according to a 
predetermined formation sequence on the respective dies. A stripper is disposed so that it can 
slide and rotate freely in the shaft direction of the aforementioned rotation shaft. A portion of 
the ninner for the parts which are formed at the respective positions is retained and can be moved 
precisely to the formation die in the next sequence by using a simple moving means which 
accompanies the upward and downward motions as well as the two-stage operation of the 
rotation shaft. This makes it possible to simplify the formation device which carries out multiple 
insert formations continuously. It also makes it possible to form the parts using continuously 
stabilized operations. 

By forming multiple continuous inserts as indicated above, a completed product with 
continuously stable quality can be formed without any of the dispersions in the products which 
were caused by the deficiencies in the prior-art dies. 



4. Brief Explanation of Figures 

Figure 1 is an exploded inclined view of the important parts of the toy manufacturing 
device in a practical embodiment of the present invention. Figure 2 is a plane view of the 
important parts of the same formation device. Figure 3 and Figure 4 are lateral views of the 
important parts of the formation device which indicates how each of the parts operates in the 
formation steps in the same formation device. Figure 5 is an explanatory view of each of the 
formation steps for the leg parts in the same device. Figure 6 is a cutaway frontal view of the 
important parts of the doll. Figure 7 is a cutaway lateral view of the important parts of the doll. 

In the figure, 1 is the cavity; 2 is the core; 3 is the rotation shaft; 4 is the stripper; 5 is the ejection 
pedestal; 6 is the pressing pedestal; 7 is the hooking pawl; 8 is the guide frame; 9 is the operating 
shaft; lx is the first formation die; 1 Y is the second formation die; 1Z is the third formation die; 
la and lb are the runners; 10 is the body part; 20 is the leg part; and 30 is the arm part. 

Patent Applicant: Bandai Co., Ltd. 
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Abstr act 

PURPOSE:To carry out successively the insert molding of a plurality of constituting parts by providing a 
stripper set on a rotary shaft in freely sliding and rotating manner for holding a part of the runner of the 
parts molded in between a core and a cavity constituting a mold and for transfering it to the mold of the 
next molding order. 

CONSTITUTION:The cavity 1 and the core 2 are tightly contacted ana the parts 1c having being molded in 
the former order and being connected to the runner 1a are loosely inserted in the mold. Through injection 
molding into the same mold under this condition, a part of the part 1c having been molded in the former 
molding process is monolithically insert-molded with a part 1d molded in the latter order. The cavity 1 is 
then separated from the core 2 side and a projected plate 5 and monolithically molded parts 1c 1d are 
thereafter separated with a stripper 4. They are transferred to the next molding process by being holded by 
the stripper 4 and the post forming is successively carried out. 
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